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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent light receiving 
elements of CCD image sensor having a function of an 
electronic shutter from being saturated and to avoid 
disturbance in a moving image. 

SOLUTION: A CCD image sensor 3 has a function of an 
electronic shutter, a saturation detection section 7 
detects saturation of each of light receiving elements of 
the CCD image sensor 3 and a noise reducer section 1 1 m 
averages image pickup signals in each field or frame. 
When the saturation detection section 7 detects 
saturation of the CCD image sensor 3, a microcomputer 
a accelerates a shutter speed of an electronic shutter 
and increases the cyclic amount of the noise reducer 
section 11. Thus, the saturation of the light receiving 
elements of the CCD image sensor 3 is prevented and is 
disturbance in a moving image is avoided. 
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CLAIMS 



[ClaimCs)] 

[Claim 1] While outputting the signal charge which consisted of two or more photo 
detectors corresponding to two or more pixels, carried out photo electric conversion 
of the image pick-up light, and accumulated it in each photo detector as an image 
pick-up signal A saturation detection means to detect the saturation of each photo 
detector of the solid-state image pick-up means which can be set as arbitration, 
and said solid-state image pick-up means for the charge storage time. Image 
pick-up equipment characterized by having an equalization means to equalize said 
image pick-up signal for every field or frame, and the control means which controls 
the charge storage time of said solid-state image pick-up means, and the parameter 
of said equalization based on the saturation detection output of said saturation 
detection means. 

[Claim 2] It is image pick-up equipment according to claim 1 which said equalization 
means consists of a feedback mold filter which returns and equalizes said image 
pick-up signal for every field or frame, and is characterized by the parameter of said 
equalization being a value showing the amount of feedback of said feedback mold 
filter. 

[Claim 3] the image pick-up equipment according to claim 1 or 2 characterized by 
for said control means performing control to which the charge storage time of said 
solid-state image pick-up means is changed for every field or frame, and said 
solid-state image pick-up means adding and outputting the charge which carried out 
multiple-times reading appearance to 1 field period or the one-frame period. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention controls dynamic resolution, after preventing 
the saturation of the photo detector of the CCD series which prepared in video 
camera equipment, still camera equipment, etc. which picturize a photographic 
subject using a solid state image sensor, and was equipped especially with the 
electronic shutter about suitable image pick-up equipment, and it relates to the 
image pick-up equipment which lost the unnaturalness of a dynamic image. 



[0002] 

[Description of the Prior Art] Since the formation of small lightweight, 
low-costHzing, etc. are more possible than the camera tube, the solid-state image 
pick-up section (the so-called CCD series) formed by two or more photo detectors 
as an image pick-up means is prepared in the video camera equipment in today. As 
this CCD series, frame transfer form CCD series (FTCCD), frame INTARAIN form 
CCD series (RTCCD), INTARAIN form CCD series (ILCCD), all pixel read-out form 
CCD series, etc. are known. 

[0003] In this, a photo detector and a perpendicular transfer way are arranged 
alternately two-dimensional, and for example, INTARAIN form CCD series (ILCCD) is 
constituted. Two modes of operation in frame are recording mode and field are 
recording mode are prepared in this INTARAIN form CCD series. In frame are 
recording mode, only the charge of the photo detector of odd lines is read at the 
time of the odd number field, and only the charge of the photo detector of number 
Rhine of ** is read at the time of the even number field. Moreover, in field are 
recording mode, although the time of the odd number field and the even number field 
reads the charge of all photo detectors At the time of the odd number field, carry 
out addition processing of each charge of ... of the n+3rd line to the n-th line in a 
perpendicular transfer way with the n+l st line and the n+2nd line, respectively, and 
it outputs. At the time of the even number field, the combination of the charge 
which carries out addition processing is changed, and addition processing of each 
charge of ... of the n+4th line is carried out to the n+lst line in a perpendicular 
transfer way with the n+2nd line and the n+3rd line, respectively, and it outputs. 
[0004] In frame are recording mode, since it outputs without carrying out addition 
processing of the charge from the photo detector of each Rhine while dynamic 
resolution becomes low, since read-out of the charge from each photo detector will 
be performed for every frame, high vertical definition can be obtained. Since 
read-out of the charge from all photo detectors will be performed between the 1 
fields while vertical definition falls, since [ this ] addition processing is carried out 
and the charge from the photo detector of each Rhine is conversely outputted in 
field are recording mode, high dynamic resolution can be obtained. 
[0005] When such each image pick-up mode picturizes in frame are recording mode 
when picturizing a photographic subject with few motions, and picturizing a 
photographic subject with many motions, according to a case, proper use is made 
like picturizing in field are recording mode. 

[0006] On the other hand, all pixel read-out form CCD series While a photo detector 



and a perpendicular transfer way are arranged alternately two-dimensional The 1st 
level transfer way which carries out the level transfer of the charge by which the 
perpendicular transfer was carried out through the perpendicular transfer way from 
the photo detector of odd lines. It has the composition of having the 2nd level 
transfer way which carries out the level transfer of the charge by which the 
perpendicular transfer was carried out through the perpendicular transfer way from 
the photo detector of even lines (the so-called dual level transfer way structure). 
[0007] The charge which read the charge which all these pixel read-out form CCD 
series read the charge .from all photo detectors for every field, and was read from 
the photo detector of odd lines from the photo detector of even lines through the 
1st level transfer way is outputted through the 2nd level transfer way. Since it can 
divide into the charge of odd lines, and the charge of even lines and a level transfer 
can be carried out by this, without carrying out addition processing of the charge 
read from the photo detector of each Rhine while ending read-out of the charge of 
all photo detectors for every field, high vertical definition and dynamic resolution can 
both be obtained. 

[0008] Here, it depends for the dynamic range of the image pick-up signal outputted 
from CCD series on the quantity of light of the image pick-up light which can 
receive light with CCD series. That is, if the charge which can be accumulated in 
each photo detector of CCD series is infinite, the image pick-up light of many 
quantity of lights can be incorporated, and expansion of the dynamic range of an 
image pick-up signal can be aimed at. However, in fact, if the charge storage 
capacitance of each photo detector of CCD series is limited and the image pick-up 
light of the quantity of light exceeding this finite capacity is received, each photo 
detector will be saturated within a charge storage period, and the problem which a 
blooming, a smear, etc. generate in an image pick-up image will be produced. 
[0009] The image pick-up equipment which carried out shutter speed of arbitration 
realizable like the mechanical shutter by on the other hand controlling the shutter 
speed of an electronic shutter which is a rate corresponding to the charge storage 
time of each photo detector in CCD series exists conventionally. In CCD series, 
although light is usually changed into an electrical signal 1 / in a cycle of 60 seconds 
and the charge is accumulated, improvement in the dynamic resolution of an image 
pick-up image can be aimed at by setting that charge storage time, i.e.. shutter 
speed, as arbitration at for example, 1 / 1000 seconds, 2000 etc. 1 /seconds, etc. 
using this electronic shutter. 

[0010] The example of an outline configuration of conventional image pick-up 



equipment is shown in drawing 2 . The conventional image pick-up equipment shown 
in this drawing 2 has CCD series 53 equipped with the function of an electronic 
shutter, is making shutter speed of the electronic shutter concerned controllable, 
and has composition which made the mechanical shutter unnecessary. 
[0011] Drive control of the focus etc. is carried out by the mechanism system 
mechanical component 60, and, similarly a lens system 51 extracts the iris 
(diaphragm) section 52 by the mechanism system mechanical component 60, and, 
specifically, drive control of the amount is carried out Incidence of the light fi^om 
the photographic subject through a lens system 51 and the iris section 52 is carried 
out to CCD series 53 equipped with two or more photo detectors which constitute 
two or more pixels. 

[0012] This CCD series 53 is equipped with the function as an electronic shutter, it 
is setting the CCD driving pulse from the CCD mechanical component 59 as 
arbitration, and the shutter speed of the electronic shutter concerned can set it as 
arbitration. The image pick-up signal outputted from each photo detector of this 
CCD series 53 is sent to a correlation duplex sampling (CDS) and the 
automatic-gain-control (AGC) section 54. 

[0013] A correlation duplex sampling and the automatic-gain-control section 54 
perform the so-called correlation duplex sampling and automatic gain control to the 
image pick-up signal fi^om each photo detector of CCD series 53. The image pick-up 
signal with which this correlation duplex sampling and automatic gain control were 
made is sent to the analog-to-digitahconversion (ADC) section 55. 
[0014] An image pick-up signal is changed into a digital signal in the 
analog-to-digital-conversion section 55. This image pick-up signal by which digital 
conversion was carried out is sent to the signal-processing section 56. 
[0015] The signal-processing section 56 performs predetermined video process 
processing etc. to the image pick-up signal from the analog-to-digital-conversion 
section 55, and generates a picture signal. The picture signal from this 
signal-processing section 56 is outputted from an output terminal 62. 
[0016] Moreover, when the iris section 52 is fixed and it controls the signal level of 
CCD series 53 by the electronic shutter, the image pick-up signal supplied to the 
signal-processing section 56 is sent to the saturation detecting element 57. In this 
saturation detecting element 57, when the saturation of the image pick-up signal 
from each photo detector of CCD series 53 is detected and the level of the image 
pick-up signal more than a certain specific pixel becomes [ for example, ] larger than 
a threshold by comparing with the level of an image pick-up signal the 



predetermined threshold set up beforehand, it detects that CCD series 53 was 
saturated. The saturation detecting signal from this saturation detecting element 57 
is sent to a microcomputer (microcomputer) 58. 

[0017] When a saturation detecting signal is supplied from the saturation detecting 
element 57, priority is given to a microcomputer 58 over driving a lens system 51 
and the iris section 52, and controlling the amount of incident light to CCD series 53, 
it controls the CCD mechanical component 59, and controls it to make quick shutter 
speed of the electronic shutter of CCD series 53. This has prevented the saturation 
of each photo detector of CCD series 53. 
[0018] 

[Problem(s) to be Solved by the Invention] By the way, as mentioned above, when 
the shutter speed of an electronic shutter is raised for the purpose of saturation 
prevention of CCD series, the dynamic resolution of the image pick-up signal 
outputted from this CCD series will increase. That is, when CCD series is saturated, 
the shutter speed of an electronic shutter goes up by conventional image pick-up 
equipment which was mentioned above against an intention of a photography person, 
dynamic resolution goes up by it as a result, and the photoed dynamic image has 
with it the fault that turbulence (a dynamic image becomes discontinuous and 
smoothness is lost) will arise. 

[0019] This invention is made in view of an above-mentioned technical problem, and 
it aims at offer of the image pick-up equipment which made it possible to abolish 
turbulence of a dynamic image while it prevents the saturation of the photo detector 
of CCD series which has the function of an electronic shutter. 
[0020] 

[Means for Solving the Problem] In order that the image pick-up equipment 
concerning this invention may solve an above-mentioned technical problem, while 
outputting the signal charge which consisted of two or more photo detectors 
corresponding to two or more pixels, carried out photo electric conversion of the 
image pick-up light, and accumulated it in each photo detector as an image pick-up 
signal A saturation detection means to detect the saturation of each photo detector 
of the solid-state image pick-up means which can be set as arbitration, and said 
solid-state image pick-up means for the charge storage time. It has an equalization 
means to equalize said image pick-up signal for every field or frame, and the control 
means which controls the charge storage time of said solid-state image pick-up 
means, and the parameter of said equalization based on the saturation detection 
output of said saturation detection means. 



[0021] Said equalization means consists of a feedback mold filter which returns and 
equalizes said image pick-up signal for every field or frame, and the parameter of 
said equalization is a value showing the amount of feedback of said feedback mold 
filter. 

[0022] moreover said control means performs control to which the charge storage 
time of said solid-state image pick-up means is changed for every field or frame, 
and said solid-state image pick-up means adds and outputs the charge which 
carried out multiple-times reading appearance to 1 field period or the one-frame 
period. 
[0023] 

[Embodiment of the Invention] It explains to a detail, referring to a drawing hereafter 
about the gestalt of desirable operation of the image pick-up equipment concerning 
this invention. 

[0024] The image pick-up equipment concerning this invention has CCD series 3 
which equipped drawing 1 with the function of an electronic shutter as a gestalt of 1 
operation of the image pick-up equipment concerning this invention although it was 
applicable to video camera equipment, electronic "stiH'' camera equipment, etc.; it is 
controlling the shutter speed of the electronic shutter concerned, and mentions as 
an example the video camera equipment which enabled prevention of each photo 
detector of CCD series 3 being saturated, and explains it 

[0025] In addition, illustration is omitted about displays, such as an electronic 
viewfinder for displaying the image usually reproduced in the record playback section 
of the picture signal with which video camera equipment is equipped, and the image 
and the record playback section which are picturized with CCD series 3 on drawing 
1 , and a small liquid crystal display monitor. 

[0026] In the video camera equipment of the gestalt of this invention operation 
shown in this drawing 1 , drive control of the focus etc. is carried out by the 
mechanism system mechanical component 10, and, similarly a lens system 1 
extracts the iris (diaphragm) section 2 by the mechanism system mechanical 
component 10, and drive control of the amount is carried out. Incidence of the light 
from the photographic subject with which it was condensed by the lens system 1 . 
and the quantity of light was adjusted in the iris section 2 (adjustment of depth of 
field is also included) is carried out on the light-receiving side of CCD series 3 
equipped with two or more photo detectors corresponding to the pixel which 
constitutes an image. 

[0027] In addition, although illustration is omitted in drawing 1 The so-called color 



filter array of the complementary color and the Mg-G reversal form which the 
arrangement location of a Magenta (Mg) and Green (G) reverses every odd lines of 
CCD series 3 is prepared in the preceding paragraph of this CCD series 3. Therefore, 
incidence of the image pick-up light of (Magenta Mg) Green (G) is carried out to 
each photo detector of odd lines of CCD series 3, and incidence of cyanogen (Cy) 
and the image pick-up light of yellow (Ye) is carried out to each photo detector 
which is even lines of CCD series 3. However, this color filter array is an example, in 
addition you may make it prepare the color filter array of for example, the 
complementary color and a Mg-G sequential form, the color filter array of the RGB 
array called primary color and a BEIYA array form. White (W). the color filter array of 
G, Cy. and Ye. etc. 

[0028] CCD series 3 is equipped with the function as an electronic shutter, it is 
setting the CCD driving pulse from the CCD mechanical component 9 as arbitration, 
and the shutter speed of the electronic shutter concerned can set it as arbitration. 
The image pick-up signal outputted from each photo detector of this CCD series 3 
is sent to a correlation duplex sampling (CDS) and the automatic-gain-control 
(AGO section 4. 

[0029] A correlation duplex sampling and the automatic-gain-control section 4 
perform the so-called correlation duplex sampling and automatic gain control to the 
image pick-up signal from each photo detector of CCD series 3. The image pick-up 
signal with which this correlation duplex sampling and automatic gain control were 
made is sent to the analog-to-digital-conversion (ADC) section 5. 
[0030] An image pick-up signal is changed into a digital signal in the 
analog-to-digital-conversion section 5. This image pick-up signal by which digital 
conversion was carried out is sent to the signal-processing section 6. 
[0031] The signal-processing section 6 consists of a digital signal processor (DSP), 
performs predetermined video process processing etc. to the image pick-up signal 
from the analog-to-digitat-conversion section 5. and generates a picture signal. That 
is, in this signal-processing section 6. color separation (RGB) is performed based on 
the image pick-up signal acquired by the color filter array of a complementary color 
system, and predetermined video process processing etc. is performed to this image 
pick-up signal. The picture signal from this signal-processing section 6 is sent to the 
noise reducer (NR) section 11. 

[0032] The noise reducer section 1 1 concerned is the noise reducer of a round mold 
filter (feedback mold filter) configuration, as shown in drawing 1 . As main 
configurations The multiplier 23 which carries out the multiplication of the 



multiplication multiplier K to the picture signal memorized by memory 24, The 
multiplier 21 which carries out the multiplication of the multiplication multiplier (1-K) 
to a picture signal from the signal-processing section 6, It has the adder 22 adding 
the picture signal to which the multiplication of the multiplication multiplier (1-K) 
was carried out by the multiplier 21 concerned, and the picture signal to which the 
multiplication of the multiplication multiplier K was carried out by the multiplier 23, 
and the picture signal outputted to memory 24 from the adder 22 is memorized. In 
addition, the multiplication multiplier K is a parameter with which the value of 0< K<1 
is taken, and the amount of rounds of a recursive filter (the amount of feedback of a 
feedback mold filter) is expressed. The picture signal from this noise reducer section. 
11 is outputted from an output terminal 12, is sent and recorded on the recording 
system which is not illustrated, or is sent and displayed on the display system which 
similarly is not illustrated. 

[0033] Moreover, the image pick-up signal supplied to the signal-processing section 
6 is sent also to the saturation detecting element 7 through this signal-processing 
section 6. This saturation detecting element 7 is coming to have the comparator 
circuit vyhich compares with the level of an image pick-up signal the predetermined 
threshold set up beforehand and which is not illustrated, and comparing the 
predetermined threshold concerned and the level of an image pick-up signal, and 
detects whether each photo detector of CCD series 3 was saturated. That is, in this 
saturation detecting element 7. when the level of the image pick-up signal from each 
photo detector more than corresponding to a certain specific pixel becomes larger 
than a threshold, for example, it detects that CCD series 3 was saturated. The 
saturation detecting signal from this saturation detecting element 7 is sent to a 
microcomputer (microcomputer) 8. 

[0034] When a saturation detecting signal is supplied from the saturation detecting 
element 7, priority is given to a microcomputer 8 over driving a lens system 1 and 
the iris section 2, and controlling the amount of incident light to CCD series 3, it 
controls the CCD mechanical component 9, and controls it to make quick shutter 
speed of the electronic shutter of CCD series 3. By this, with the video camera 
equipment of the gestalt of this operation, the saturation of each photo detector of 
CCD series 3 can be prevented. In addition, a lens system 1 and the iris section 2 
are driven when a microcomputer 8 controls the mechanism system mechanical 
component 1 0 after shutter speed control of an electronic shutter. 
[0035] However, when CCD series 3 is saturated, priority is given over the amount 
control of incident light by the lens system 1 or the iris section 2, and when it 



controls to make quick shutter speed of the electronic shutter of CCD series 3, as 
mentioned above, the dynamic resolution of the image pick-up signal outputted from 
this CCD series 3 will increase, and turbulence (a dynamic image becomes 
discontinuous and smoothness is lost) will arise in the dynamic image photoed as a 
result 

[0036] then, in the video camera equipment of the gestalt of this operation, when 
CCD series 3 is ~ saturated, a microcomputer 8 enlarges the value of the 
multiplication multiplier K in controlling to make quick shutter speed of the 
electronic shutter of CCD series 3. simultaneously the multiplier multipliers 21 and 
23 of the noise reducer section 1 1 (the amount of rounds is made [ many ]) — it is 
controlling like. 

[0037] Namely, although the noise reducer section 11 is the noise reducer of a 
round mold filter configuration as shown in drawing 1 . and the noise component 
usually contained in a picture signal is removed For example, the noise reducer 
section 1 1 when CCD series 3 is saturated With a microcomputer 8. by [ with the 
large (it is about the amount of rounds) value of the multiplication multiplier K ] 
being controlled like The amount of rounds of a recursive filter increases, 
equalization of an image is made, as a result, the shutter speed of an electronic 
shutter becomes quick and what turbulence of the image which dynamic resolution 
went up is lessened for (dynamic resolution is dropped, change of an image is 
lessened and unnaturalness is lessened) becomes possible. 

[0038] It is also possible to abolish turbulence of a dynamic image by this, while the 
saturation of each photo detector of CCD series 3 can be prevented with the video 
camera equipment of the gestalt of this operation. 

[0039] By the way, although CCD series 3 used for the video camera equipment of 
the gestalt of this operation is all pixel read-out form CCD series that reads at once 
the charge accumulated in all photo detectors for every field, this CCD series 3 is 
made as an image pick-up with at least two image pick-up modes, 'it is usually 
image pick-up mode ' and "dynamic range expansion mode (D range expansion 
mode)'', explained below is possible, moreover, how to read the charge accumulated 
in the photo detector according to these image pick-up mode, as for CCD series 3 
— acUustable — while it is controllable — every field — or it is made for every 
frame that modification of the shutter speed of an electronic shutter is also possible. 
[0040] In addition, each of such image pick-up modes have become selectable by 
operating the image pick-up mode selection key prepared in the control panel which 
a user does not illustrate, and a microcomputer 8 carries out execution control of 



the image pick-up mode chosen by actuation of this image pick-up mode selection 
key. and performs playback control according to the image pick-up mode at the time 
of that record at the time of playback. 

[0041] When the NTSC system which is one of the standard television systems is 
held for an example and explained here, image pick-up mode is usually the mode 
which reads the charge of each photo detector of odd lines and even lines at 
intervals of 1 / 60 seconds. Since it can divide into the charge of odd lines, and the 
charge of even lines and a level transfer can usually be carried out in image pick-up 
mode, without carrying out addition processing of this charge read fi^om the photo 
detector of each Rhine while ending read-out of the charge of all photo detectors 
for every field, high vertical definition and dynamic resolution can both be obtained. 
[0042] On the other hand, dynamic range expansion mode is the image pick-up mode 
which reads the charge of the mode which continues, for example by a unit of 2 
times in 1 / 60 seconds, reads the charge of odd lines of each photo detector of 
CCD series 3. and all the charges of even lines, and carries out addition processing, 
and each photo detector which in other words constitutes the odd number field and 
the even number field every [ 1/] 120 seconds, for example, respectively, and 
carries out addition processing. 

[0043] Moreover, in this, dynamic range expansion mode, since, the charge of odd 
lines of each photo detector of CCD series 3 and all the charges of even lines are 
continuously read, for example by a unit of 2 times and he is trying to add them, it 
becomes possible to acquire the large picture signal of a dynamic range. 
[0044] It can be made hard to saturate each photo detector in this dynamic range 
expansion mode, even when the quantity of light of image pick-up light increases in 
order to read a charge from each photo detector of CCD series 3 twice between the 
1 fields. 

[0045] That is, it can be made hard to saturate each photo detector with the 1 field 
twice rather than the time of performing one read-out control, even if it carries out 
addition processing of the charge for this two read-out, in order to perform two 
read-out control between the 1 fields in this case. For this reason, the saturation of 
a photo detector can preyent un-arranging [ which a blooming, a smear, etc. 
generate in an image pick-up image owing to ]. 

[0046] In other words, the image pick-up signal for the 2 fields read from CCD 
series 3 between the 1 fields by this dynamic range expansion mode Since it is the 
respectively same imaging time (storage time), while the dynamic range of an image 
pick-up signal is expandable by carrying out addition processing of the image 



pick-up signal for these 2 fields Even if it carries out addition processing of the 
image pick-up signal for the 2 fields, since both dynamic resolution is the same, 
sense of incongruity is not produced in the image of the odd number field and the 
even number field by this addition processing, and a good image comes to be 
obtained. 

[0047] In addition, in this example, although it was made to read the charge between 
the 1 fields from each photo detector twice at the time of dynamic range expansion 
mode, this may be made to perform count part read-out control of arbitration like 3 
times or 4 times, the time of thereby usually performing one read-out control like 
image pick-up mode in the 1 field — each photo detector of CCD series 3 — 3 
times — or it cani be made hard to be saturated 4 times and the above-mentioned 
effectiveness can be made more remarkable. 

[0048] In the video camera equipment of the gestalt of this operation, the dynamic 
range expansion mode mentioned above is used, it is changing the shutter speed of 
the electronic shutter of CCD series 3 for every field and every frame at the time of 
the dynamic range expansion mode concerned, and it is usually still more possible 
than the time of image pick-up mode to make still more remarkable the saturation 
prevention effectiveness of CCD series 3 and turbulence depressor effect of the 
dynamic image by the noise reducer section 11 mentioned above. 
[0049] In the case of dynamic range expansion mode^ it sets. Namely, as the 1st 
example For example, at the time of read-out of the 1st odd number field, it reads 
stored charge each from odd lines in 1 / 60 seconds. Moreover, similariy at the time 
of , read-out of the 1st even number field, it reads stored charge each from even 
lines in 1 / 500 seconds. At the time of read-out of the 2nd odd number field, it 
reads stored charge each from odd lines in 1 / 60 seconds. At the time of read-out 
of the 2nd even number field, read stored charge each from even lines in 1 / 500 
seconds, and it is:: made to repeat this read-out actuation like the following. By 
changing the shutter speed of the electronic shutter of CCD seriies 3 for every field, 
it is possible to heighten the turbulence depressor effect of saturation prevention of 
CCD series 3 and a dynamic image. 

[0050] In the case of dynamic range expansion mode, it sets. Moreover, as the 2nd 
example At the time of read-out of the 1st odd number field, it reads stored charge 
each from odd lines in 1 / 60 seconds. Similariy at the time of read-out of the 1 st 
even number field, it reads stored charge each from even lines in 1 / 60 seconds. At 
the time of read-out of the 2nd odd number field, it reads stored charge each from 
odd lines in 1 / 500 seconds. At the time of read-out of the 2nd even number field. 



read stored charge from the even fields each in 1 / 500 seconds, and it is made to 
repeat this read-out actuation like the following. By changing the shutter speed of 
the electronic shutter of CCD series 3 for every frame, it is possible to heighten 
saturation prevention of CCD series 3 and the depressor effect [ dynamic image ] of 
turbulence. 

[0051] In addition, when changing the shutter speed of an electronic shutter for 
every field like the 1st example, a field memory is used as memory 24 of drawing 1 . 
Moreover, when changing the shutter speed of an electronic shutter for every frame 
like the 2nd example, a frame memory is used as memory 24 of drawing 1 . 
Furthermore, in the case of dynamic range expansion mode, as a multiplication 
multiplier K, one half of values are used like these 1st and 2nd examples. 
[0052] It can control that can prevent the saturation of CCD series 3, and dynamic 
resolution goes up superfluously, and the video camera equipment of the gestalt of 
this operation becomes an unnatural image, without newly adding an addition and 
modification to signal processing of video camera equipment, and the image output 
expanded to the several times or several 10 times as many, further conventional 
dynamic range as this is also attained so that clearly from the above explanation. 
[0053] Furthermore, in the video camera equipmient of the gestalt of this operation, 
improvement in the signal-noise ratio (S/N) of a picture signal can also be expected 
by having the noise reducer section 11. 

[0054] In addition, although the gestalt of above-mentioned operation explains the 
image pick-up equipment concerning this invention as a thing according to the 
NTSC system which is a standard television system of our country, this invention is 
also applicable also to different television systems, such as a PAL system and an 
SECAM system. 

[0055] Moreover, although [ CCD series 3 ] it is all pixel read-out form CCD series, 
as for thisi it is good also as other CCD series, such as for example, INTARAIN form 
CCD series (ILCCD). 

[0056] And if this invention is range which does not deviate from the technical 
thought which is not limited to the gestalt of the above-mentioned operation 
explained as an example, and starts this invention, it is needless to say for various 
modification to be possible according to a design etc. 
[0057] 

[Effect of the Invention] The image pick-up equipment concerning this invention 
according to claim 1 the charge storage time The solid-state image pick-up means 
which can be set as arbitration, A saturation detection means to detect the 



saturation of each photo detector of a solid-state image pick-up means, and an 
equalization means to equalize an image pick-up signal for every field or frame. While 
being able to prevent the saturation of a photo detector by having the control 
means which controls the charge storage time and the parameter of equalization 
based on the saturation detection output of a saturation detection means, it is 
possible to abolish turbulence of a dynamic image. 

[0058] While the image pick-up equipment concerning this invention according to 
claim 2 can abolish turbulence of a dynamic image by having the feedback mold filter 
which returns and equalizes an image pick-up signal for every field or fr^ame as an 
equalization means, and making the parameter of equalization into the value showing 
the amount of feedback of a feedback mold filter, the signal-to-noise ratio of a 
picture signal is also improvable. 

[0059] the saturation of a photo detector can be prevented and the image pick-up 
equipment concerning this invention according to claim 3 can abolish turbulence of a 
dynamic image further while being able to expand a dynamic range by adding and 
outputting the charge which performed control to which the charge storage time of a 
solid-state image pick-up means is changed for every field or frame, and carried out 
multiple-times reading appearance to 1 field period or the one-frame period 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the important section of the video camera 
equipment of the gestalt of the operation which applied the image pick-up equipment 
concerning this invention. 

[Drawing 2] It is the block diagram of the important section of conventional video 
camera equipment 
[Description of Notations] 

1 [ — A correlation duplex sampling and the automatic-gain-control section 
(CDS/AGO section). 5 / — A digital to analog converter. 6 / — The 
signal-processing section. 7 / — A saturation detecting element. 8 / — A 
microcomputer, 9 / — A CCD mechanical component. 10 / — A mechanism system 
mechanical component. 11 / — 21 The noise reducer section. 23 / — A multiplier. 
22 / ~ An adder, 24 / ~ Memory ] ~ A lens system, 2 — An iris. 3 ~ CCD series, 
4 



